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Abstract 
Numerous studies have reported multilingual speakers with aphasia in linguistically similar 
Indo-European languages. This study is the first to document the performance of a trilingual 
Cantonese-English-Mandarin aphasic speaker on cognitive and naming tasks. The primary 
hypothesis was that naming performance would vary according to linguistic similarity 
leading to the prediction that naming performance in Cantonese and Mandarin would be more 
similar than performance in English. Contrary to these expectations, the results showed 
patterns of naming in constrained and unconstrained contexts that were not statistically 
different across languages. However, dissociations were observed in different modalities 
between linguistically similar and dissimilar languages. Code switching patterns also varied 
in the two elicitation contexts. Results suggest that language dominance has a greater impact 
than linguistic similarity between languages in the patterns of aphasia that might be observed 
in multilingual Cantonese-English-Mandarin speakers. 
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Introduction 
The majority of the world’s population is multilingual. Therefore, it is becoming more 
common to encounter multilingual aphasics in the clinic (Abutalebi, Rosa, Tettamanti, Green, 
& Cappa, 2009). Narrowing the focus to the local context, there will be a growing number of 
trilingual speakers of Cantonese, Mandarin and English because of the unique biliterate and 
trilingual policy adopted by the Hong Kong SAR government (Li & Lee, 2004). Despite the 
predominance of a multilingual population, there have been no research studies investigating 
Chinese trilingual speakers with aphasia. The aim of the present study is to report for the first 
time the effects of language similarity and testing context on noun retrieval performance in a 
Cantonese-English-Mandarin trilingual speaker with aphasia. 
Definition of Multilingualism 
A variety of definitions for the term multilingualism have been suggested. In this report 
the definition suggested by Grosjean (1994) is used. In this definition, multilingualism is the 
regular use of more than one language and multilingual people require and use more than one 
language in their daily communication. According to this widely accepted conceptualization, 
balanced, equal or perfect knowledge of all the languages spoken is not a necessary criterion 
for becoming a multilingual speaker. This allows effects of context and pre-morbid language 
dominance to have an impact on naming performance in aphasia. 
Aphasia across Languages 
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The patterns of language recovery in multilingual speakers with aphasia have been 
studied in Indo-European languages (Paradis, 2008) but not much in Sino-Tibetan languages 
such as Chinese (Kong & Weekes, 2011). Only a small number of studies report on bilingual 
aphasia in patients who speak a Chinese language (Dai, Kong, & Weekes, 2012; Kong & 
Weekes, 2011). Although a number of factors are known to be involved in recovery of 
language in such cases, including the pre-morbid dominance of each language in daily use, 
the age of acquisition of each language and the type of language task (constrained and 
unconstrained), little is known about the effect of linguistic similarity between the languages 
spoken in predicting the patterns of recovery in multilingual aphasia. It is of course 
interesting to investigate aphasia in bilingual speakers who speak linguistically different 
languages (such as Chinese and English) but of even greater interest to compare the language 
processing of linguistically similar (Cantonese and Mandarin) as well as different languages 
(Chinese and English) in the same multilingual speaker. This is a natural contrast and the 
strongest test of the effect of linguistic similarity on aphasia in the same individual. 
We know there is diversity in the patterns of language recovery in multilingual aphasia 
(Paradis, 2008). Contributing factors include, but are not limited to (1) the type of language 
(Nilipour & Paradis, 1995), (2) the language status (first acquired versus second acquired 
language) (Poncelet, Majerus, Raman, Warginaire, & Weekes, 2007), (3) pre-morbid 
language dominance (the most familiar language used before brain damage) (Paradis, 2008), 
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and other variables such as cognate status of the words tested and the task given (Roberts & 
Deslauriers, 1999; Roberts & Kiran, 2007; Weekes, 2010; Weekes & Raman, 2008). A 
language that has been more dominant during the lifespan is often much better preserved and 
will recover more quickly than the first acquired language (L1), even if the second acquired 
language (L2) is learnt relatively late in life. It is also known that cognates (word pairs 
sharing the same meaning and similar pronunciation in two or more languages) are better 
preserved following brain damage and are more likely to be named correctly in picture 
naming tasks and in conversation presumably due to a higher degree of phonological overlap 
across the languages. This suggests recovery in linguistically similar languages will be closer 
than in linguistically different languages. It is also reported that these variables have an 
interactive effect on performance in aphasia. For example, effects of language status on 
spoken confrontation naming performance in which performance is better in L1 than in L2 is 
often observed (see Hernandez et al., 2008; Poncelet et al., 2007). This pattern can be 
explained by Kroll and Stewart’s cognitive model (1994), which assumes that word forms in 
L1 are more numerous and more conceptually mediated than word forms in L2 for most 
speakers. However, the effect of language status may not be observed on all language tasks 
(see for example Druks & Weekes, 2010; Weekes & Raman, 2008). These interactions may 
depend on the languages tested i.e. performance across tasks is likely to be similar if the 
languages tested are not very different. 
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According to Paradis (1993), linguistically similar languages will tend to exhibit 
similar patterns of impairment and recovery of lexical retrieval in multilingual aphasia. It will 
be referred to as the language similarity hypothesis. A trilingual Cantonese-English-Mandarin 
speaker with aphasia is presented in this study together with a detailed investigation of lexical 
retrieval ability across the three languages. This kind of study is theoretically important 
because of the linguistic differences between Chinese and English, and the linguistic 
similarities between Cantonese and Mandarin. Mandarin and Cantonese are the two main 
dialects in Chinese. Mandarin (which can be used interchangeably with the term Putonghua) 
is the official language in the People’s Republic of China. Mandarin is spoken across 
Northern, Central and Western regions of Mainland China, and it is commonly used in 
Taiwan and Singapore (Fung, 2009; Kong & Weekes, 2011). Cantonese is widely spoken in 
the Yue dialect group in Guangdong and Guangxi provinces, Hong Kong, Macau and many 
overseas Chinese-speaking communities (Fung, 2009; Matthews & Yip, 1994). English is an 
Indo-European language and linguistically very different from Sino-Tibetan languages. Given 
the large number of cognates in Cantonese and Mandarin, common words in the two dialects 
should be retrieved more easily. On the other hand, there are no reasons to expect English and 
Chinese will recover simultaneously as they are linguistically distinct languages with few 
cognates. English is maximally different from Chinese in lexical, syntactic, morphological 
and phonological properties (Klein, Milner, Zatorre, Zhao, & Nikelski, 1999). 
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The language similarity hypothesis put forward by Paradis (1993) would be challenged 
if the pattern of recovery in linguistically different languages such as English and Cantonese 
(or Mandarin) is more similar than in Cantonese and Mandarin. Such a pattern of recovery in 
a trilingual Cantonese-English-Mandarin speaker with aphasia would require an alternative 
explanation that is not based on linguistic factors or language similarity. 
Elicitation Contexts 
Word retrieval difficulties are commonly found in aphasia (Nettleton & Lesser, 1991). 
Confrontation naming tasks are used to elicit a single-word response and this is a typical 
assessment for evaluating lexical retrieval skills. Despite easy administration, confrontation 
naming tasks are criticized for a lack of ecological validity in functional communication 
(Ferguson & Armstrong, 1996). Indeed, Kambanaros (2010) found that confrontation naming 
performance was not able to predict lexical retrieval performance in unconstrained discourse 
production in aphasia. As lexical retrieval cannot be accurately determined without assessing 
naming in a variety of contexts (Conroy, Sage, & Ralph, 2009), the present study will 
investigate naming in constrained and unconstrained elicitation contexts (see also Dai et al., 
2012). 
Studies report equivocal evidence on the effect of elicitation contexts on naming 
(Conroy et al., 2009). Research conducted by Pashek and Tompkins (2002) showed that all 
participants demonstrated greater difficulty with lexical retrieval in confrontation naming 
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than in a video narration task. In other single-case studies (e.g. Manning & Warrington, 1996; 
Wilshire & McCarthy, 2002), the reverse pattern was observed. Given potential discrepancies 
between constrained picture naming and unconstrained connected speech, the naming 
accuracy of multilingual speakers with aphasia across different elicitation contexts warrants 
further investigation. Connected speech samples can be collected through various methods. In 
the present study, topic-based conversation was used to reduce variation in possible responses 
in connected speech and elicit the exact same set of targets across confrontation naming and 
discourse production in all the three languages for better quantification of naming accuracy. 
In addition to the methodological advance raised by testing naming in a variety of contexts, 
the present design allows a stronger test of the hypothesis that linguistic similarity is a 
constraint on lexical retrieval in multilingual speakers. 
Hypothesis and Prediction 
The primary hypothesis tested is that linguistically similar languages will show better 
recovery than linguistically different languages in a multilingual speaker with aphasia. If this 
hypothesis is correct, then the following predictions should be supported: 
First, for a native Cantonese speaker who learned English as the second acquired 
language (L2) and Mandarin as the next acquired language (L3), the pattern of recovery will 
be closer between Cantonese and Mandarin than Cantonese and English. Second, similar 
patterns of differential language recovery will be seen in confrontation naming and in 
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conversation. Finally, code-switching between each language in lexical retrieval is expected 
and of greater frequency in discourse. 
Method 
Subject 
TYS, a 77-year-old right-handed female trilingual Cantonese-English-Mandarin 
speaker, suffered a traumatic brain injury two years ago. The injury, caused by a fall, resulted 
in lesions in the left frontal lobe and left temporo-parietal areas. Figure 1 shows the magnetic 
resonance imaging (MRI) taken 1 year and 8 months post onset. No hemiplegia was reported 
but aphasia was evident immediately after recovery of consciousness. 
 
Figure 1. MRI showing lesions in the left frontal lobe and left temporo-parietal areas. 
Prior to the accident TYS was a retired radiologist. Her first language was Cantonese, 
which she acquired from birth and used extensively in daily life and at work in Hong Kong. 
English was her second language, learned formally from 13 years old and used regularly in 
professional life for report writing and reading reference books as well as attending seminars. 
Mandarin was her third language, learned when she obtained her bachelor degree in Medicine 
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and at work as a doctor in Mainland China in her early twenties. At the time of the accident 
and subsequently, Cantonese was the dominant language used by TYS for daily 
communication with her family members and friends. Her pre-morbid language proficiency 
for Cantonese was self-rated as excellent while that for English and Mandarin were rated as 
good. Prior to the study, TYS received individual speech therapy once or twice a month in 
Cantonese. 
TYS’s husband was recruited as a control participant as he matched with TYS for age, 
handedness, education level and trilingual language knowledge. He is a 75-year-old 
right-handed male working as the Chairman of a landscape company. Cantonese is his first 
language acquired from childhood in Hong Kong. He learned English, his second language, 
formally in junior secondary school. He had studied in the United Kingdom for a doctorate of 
philosophy in Ecology. Mandarin was his third language, which he acquired when he learned 
a degree in Mainland China (equivalent to TYS background). 
Assessment on Speech and Language Abilities 
TYS participated in the study 1 year and 11 months post brain injury. Approximate 
percentage of language exposure for TYS and the control is shown in Table 1 and Table 2. 
Receptive and expressive language abilities were examined in Cantonese, English and 
Mandarin using the Bilingual Aphasia Test (BAT) (Paradis & Libben, 1987). Tasks in the 
BAT were grouped under the categories shown in Figure 2 to allow a general comparison of 
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TYS’s performance in different modalities across languages (grouping adopted from Paradis 
& Libben, 1987). TYS’s performance revealed fluent aphasia of moderate grade in all three 
languages (see Appendix A and B for detailed scores). 
Table 1 
Approximate Percentage of Language Exposure Before TBI for TYS 
 
Daily language use (%) Written language exposure (%) 
Age (Year) 
Cantonese 
(L1) 
English 
(L2) 
Mandarin 
(L3) 
Traditional 
Chinese 
Simplified 
Chinese 
English 
0-12 100  0   0 100   0   0 
13-18  90 10   0  90   0  10 
19-20  60 40   0  60   0  40 
21-22  90 10   0  90   0  10 
23-29   0  0 100   0 100   0 
30-76  60 30  10  40  20  40 
Table 2 
Approximate Percentage of Language Exposure for the Control 
 
Daily language use (%) Written language exposure (%) 
Age (Year) 
Cantonese 
(L1) 
English 
(L2) 
Mandarin 
(L3) 
Traditional 
Chinese 
Simplified 
Chinese 
English 
0-12 100   0   0 100   0   0 
13-14  75  25   0  75   0  25 
15-19  50  50   0  50   0  50 
20-24  70   0  30   0 100   0 
25-33  50   0  50   0 100   0 
34-35 100   0   0  90  10   0 
36-38   0 100   0   0   0 100 
39-66  60  30  10  50  10  40 
67-75  90   0  10  90  10   0 
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Figure 2. Results of part B of BAT for TYS on 7 categories of task in three languages. 
Assessment of Cognitive Function 
Performance on tests of cognitive function including Raven’s Standard Progressive 
Matrices (Raven, Raven, & Court, 1998), the Symbol Trials of the Cognitive Linguistic 
Quick Test (CLQT) (Helm-Estabrooks, 2001), a modified Stroop color-word task, and the 
Wisconsin Card Sorting Test (WCST) (Heaton, Chelune, Talley, Kay, & Curtiss, 1993) is 
summarized in Table 3 and 4. Performance of TYS and the control was ranked in the 50
th
 and 
75
th
 percentile respectively according to the smoothed 1986 norms for urban Mainland China 
(Raven et al., 1998), which suggest that general cognitive abilities were within normal limits. 
Both TYS and the control scored above the criterion-referenced cut score in the Symbol 
Trials of the CLQT. Therefore performance was considered to be normal. However, TYS 
scored significantly lower than the control in the modified Stroop color-word task and the 
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WCST which are tests of executive function assumed to rely on the frontal lobe. 
Table 3 
Performance of TYS and the Control on Three Cognitive Tests 
Cognitive tests 
Score 
TYS Control 
Raven’s Standard Progressive Matrices 34/60 46/60 
Cognitive Linguistic Quick Test (Symbol Trials)  8/10 10/10 
Modified Stroop Color-Word Test  3/25 25/25 
 
Table 4 
Performance of TYS and the Control on the WCST 
 
TYS  Control 
 
Raw 
score 
Standard 
score 
T 
score 
Percentil
e score 
 
Raw 
score 
Standard 
score 
T 
score 
Percentil
e score 
Number of trials administered 128 — — —  70 — — — 
Total number correct 37 — — —  64 — — — 
Total number of errors 91 69 29 2  6 >145 >80 >99 
Percent errors 71 70 30 2  9 >145 >80 >99 
Perseverative responses 110 59 23 <1  4 138 75 99 
Percent perseverative responses 86 61 24 <1  6 128 69 97 
Perseverative errors 85 60 23 <1  4 144 79 >99 
Percent perseverative errors 66 62 25 1  6 132 71 98 
Nonperseverative errors 6 125 67 95  2 >145 >80 >99 
Percent nonperseverative errors 5 132 71 98  3 >145 >80 >99 
Conceptual level responses 16 — — —  60 — — — 
Percent conceptual level responses 13 74 33 4  86 137 75 99 
 
Raw score Percentile range  Raw score Percentile range 
Number of categories completed 
 
 1 
 
>16  
 
6 
 
>16 
Trials to complete first category 
 
13 
 
>16  
 
11 
 
>16 
Failure to maintain set 
 
 0 
 
>16  
 
0 
 
>16 
Learning to learn 
 
— 
 
—  
 
0.152 
 
>16 
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Experimental Study 
Lexical retrieval during spoken confrontation naming and conversational discourse was 
examined in Cantonese, English, and Mandarin over a period of 4 weeks starting from 1 year 
and 11 months post onset for TYS and the control. 
Confrontation Naming and Discourse Production 
In spoken confrontation naming, 85 color pictures (Snodgrass & Vanderwart, 1980) 
were selected from 260 pictures (see Appendix C for the stimuli used). The pictures were 
presented individually using Microsoft PowerPoint on a computer monitor requesting oral 
confrontation naming. The pictures were randomized and participants performed the naming 
tasks on three different days during which only one language was used to name all 85 items. 
TYS participated in an additional task in which she was required to provide written naming to 
the 85 target items. Oral responses were tape recorded and written responses were recorded 
on an A4 sheet. 
The 85 stimuli were grouped into 18 categories that constituted 18 conversation topics 
(see Appendix D for topics used). Each participant was required to converse with the same 
trilingual researcher for at most 15 minutes on each topic. The topics for conversation were 
randomized and counterbalanced for the three languages and performed in 8 sessions each 
containing 5 to 7 topics. The topic of each conversation was given to the participants through 
verbal instruction provided by the researcher and written guidelines shown on the PowerPoint 
 15 
 
slides at the beginning of each conversation (see Appendix E for the sample instruction). 
Probe questions were introduced into the conversation to elicit target object names during 
conversational discourse. All conversations were audiotape recorded for later analyses. 
Items attempted by both TYS and the control in spoken confrontation naming and 
conversational discourse across the three languages were selected for a statistical comparison 
of word retrieval performance in different naming contexts. 
All responses were scored by a Cantonese-English-Mandarin speaker. The method of 
categorizing response in confrontation naming based on Stadie, Springer, de Bleser and Burk 
(1995) was adopted. Responses scored as correct included immediate correct responses, and 
self-corrected responses via semantic, phonemic, translation or other approaches. Incorrect 
responses were classified as intralingual, interlingual and other errors whereby intralingual 
errors were phonemic, semantic and verbal paraphasias, and circumlocutions produced in the 
target language whereas interlingual errors were unsuccessful attempts to use a non-target 
language. Other errors included no response or ―Don’t know‖, names of visually related 
objects, jargon, neologisms and unclassified errors. 
Language Switching and Mixing 
The middle 29 items (item number 29 to 57) in spoken confrontation naming and an 
18-minute language sample taken from three randomly selected conversation topics (fruits, 
animals and clothes) in each language were transcribed verbatim by the examiner and then 
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analyzed quantitatively by calculating the percentage of code-switched words. 
Reliability Measures 
     Another trilingual speaker was recruited to transcribe 50% of the previously analyzed 
language samples for assessing inter-rater reliability of language switching and mixing. The 
examiner was given audio files containing speech samples randomly chosen from the pool of 
discourse production. Guidelines and a small subset of transcribed conversation not included 
in those 50% to-be-transcribed production were also provided. 
Results 
Naming Study 
Spoken confrontation naming. Naming accuracy in spoken confrontation naming is 
presented in Figure 3. Table 5 shows the categorization of the oral confrontation naming 
responses in Cantonese, English and Mandarin for both TYS and the control participant. 
Mann-Whitney U Tests were conducted to test whether TYS’s naming accuracy in the 
spoken confrontation naming task was significantly different from the control in the three 
languages. Significant differences were found in Cantonese (U = 1.06, z = -9.42, p < .001), 
English (U = 1.83, z = -6.90, p < .001) and Mandarin (U = 383, z = -11.64, p < .001). Thus, 
TYS has significant word retrieval difficulty in oral confrontation naming in all languages. 
Statistical analysis was conducted to compare the number of intralingual and 
interlingual errors produced by TYS in spoken confrontation naming for each language (see 
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Appendix F for TYS’s naming errors). Fisher’s exact test showed that there was a significant 
association between the type of language and the number of intralingual and interlingual 
errors produced (p < .001). Pairwise comparisons were done to test whether the number of 
intralingual and interlingual errors produced by TYS was significantly different in each 
language in oral confrontation naming. Intralingual errors were significantly more frequent 
than interlingual errors in Cantonese (p < .001) and English (p < .001). However, the reverse 
was found in Mandarin in which interlingual errors were more frequent than intralingual 
errors (p < .01). 
 
Figure 3. Performance of TYS and the control in spoken and written confrontation naming 
across three languages. (Note. The control did not receive any assessment on written naming.) 
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Table 5 
Categorization of TYS and the Control’s Oral Confrontation Naming Responses (adopted from Stadie et al., 1995) 
Response 
TYS 
 
WTK 
L1 
n=85 
L2 
n=85 
L3 
n=85  
L1 
n=85 
L2 
n=85 
L3 
n=85 
Correct    22 26% 37 44% 2 2% 
 
82 96% 79 93% 78 92% 
(i) immediately correct 9 11% 27 32% 2 2% 
 
81 95% 78 92% 77 91% 
(ii) via semantic approach 0 0% 2 2% 0 0% 
 
0 0% 1 1% 0 0% 
(iii) via phonemic approach 7 8% 3 4% 0 0% 
 
0 0% 0 0% 0 0% 
(iv) via translation approach 0 0% 1 1% 0 0% 
 
1 1% 0 0% 1 1% 
(v) via other approach 6 7% 4 5% 0 0% 
 
0 0% 0 0% 0 0% 
Intralingual errors    33 39% 24 28% 13 15% 
 
3 4% 2 2% 2 2% 
(i) phonemic paraphasia 22 26% 10 12% 11 13% 
 
0 0% 0 0% 0 0% 
(ii) semantic paraphasia 5 6% 7 8% 1 1% 
 
2 2% 2 2% 1 1% 
(iii) verbal paraphasia 0 0% 5 6% 0 0% 
 
0 0% 0 0% 0 0% 
(iv) circumlocution 6 7% 2 2% 1 1% 
 
1 1% 0 0% 1 1% 
Interlingual errors    5 6% 2 2% 35 41% 
 
0 0% 0 0% 1 1% 
(i) approach via non-target language (Cantonese) — — 2 2% 32 38% 
 
— — 0 0% 0 0% 
(ii) approach via non-target language (English) 5 6% — — 3 4% 
 
0 0% — — 1 1% 
(iii) approach via non-target language (Mandarin) 0 0% 0 0% — — 
 
0 0% 0 0% — — 
Other errors    25 29% 22 26% 35 41% 
 
0 0% 4 5% 4 5% 
(i) no response, ―Don’t know‖ 0 0% 0 0% 0 0% 
 
0 0% 1 1% 0 0% 
(ii) visual error 1 1% 0 0% 0 0% 
 
0 0% 2 2% 2 2% 
(iii) jargon, neologism 24 28% 22 26% 35 41% 
 
0 0% 1 1% 0 0% 
(iv) unclassified error 0 0% 0 0% 0 0% 
 
0 0% 0 0% 2 2% 
Note. L1 = Cantonese, L2 = English, L3 = Mandarin. n = the total number of response.  = the sum of responses in each category. 
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Spoken versus written confrontation naming. An additional analysis was performed 
to examine TYS’s confrontation naming performance across modalities in each language (see 
Figure 3). 
TYS’s performance in oral and written confrontation naming in Cantonese, English and 
Mandarin was analyzed using a two-way repeated-measures ANOVA with language type 
(Cantonese versus English versus Mandarin) and modality (oral versus written) as the 
independent variables. Mauchly’s test indicated that the assumption of sphericity had been 
violated for the interaction between language and modality, 2(2) = 6.63, p < .05. Therefore 
degree of freedom was corrected using Greenhouse-Geisser estimates of sphericity (ε = .93 
for the interaction effect). All effects were significant at p < .05. There were significant main 
effects of language, F(2, 168) = 6.86, p < .01, and modality F(1, 84) = 63.42, p < .001, on her 
naming accuracy. There was also a significant interaction between type of language and type 
of modality, F(1.86, 156.02) = 30.20, p < .001. Language type had different effects on TYS’s 
naming accuracy depending on the naming modality tested. 
Non-parametric post hoc tests using Wilcoxon signed-rank tests were administered to 
test whether TYS scored differently across three languages in each modality. A Bonferroni 
correction was applied and all effects are significant at p < .0167. For the oral confrontation 
naming task, TYS scored significantly higher in English than Cantonese (z = -2.54, p < .0167, 
English than Mandarin (z = -5.92, p < .001), and Cantonese than Mandarin (z = -4.47, p 
< .001). In written confrontation naming, TYS scored significantly higher in Cantonese than 
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English (z = -3.66, p < .001), and Mandarin than English (z = -2.48, p < .0167). However, no 
significant difference was found between Cantonese and Mandarin (z = -1.40, p = .162). 
Wilcoxon signed-rank tests were used to test whether TYS scored differently across 
two modalities in each language. Effects are reported significant at p < .05. TYS scored 
significantly higher in written naming than in oral naming in Cantonese (z = -4.85, p < .001) 
and Mandarin (z = -6.33, p < .001). However, for English the reverse was found: oral naming 
accuracy was significantly higher than written naming accuracy (z = -2.18, p < .05). 
Spoken confrontation naming versus discourse production. Twenty nine common 
items were attempted by both TYS and the control across all naming contexts. Performance 
of TYS and the control in naming these items in oral confrontation naming and discourse 
production across three languages is summarized in Figure 4. 
Mann-Whitney U Tests were conducted to test whether TYS’s naming accuracy in 
conversational discourse was significantly different from the control in all three languages. 
Significant differences were found in Cantonese discourse (U = 101.5, z = -5.90, p < .001), 
English discourse (U = 174.0, z = -4.86, p < .001), and Mandarin discourse (U = 43.50, z = 
-6.77, p < .001). Therefore TYS has word retrieval impairments during discourse production 
in Cantonese, English and Mandarin. 
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Figure 4. Performance of TYS and the control in spoken confrontation naming and discourse 
production. 
TYS’s naming accuracy in oral confrontation naming and conversational discourse 
across Cantonese, English and Mandarin was analyzed using a two-way repeated-measures 
ANOVA with language type (Cantonese versus English versus Mandarin) and naming 
context (confrontation versus discourse) as the independent variables. Mauchly’s test 
indicated that the assumption of sphericity had been violated for the main effect of 
language,2(2) = 9.34, p = .009. Therefore the degree of freedom was corrected using 
Greenhouse-Geisser estimates of sphericity (ε = .77 for the main effect of language). All 
effects were significant at p < .05. There was a significant main effect of type of language on 
naming accuracy, F(1.55, 43.33) = 15.1, p < .001. However, the main effect of naming 
context F(1, 28) = .046, p = .832) and the interaction effect F(2, 56) = .885, p = .418) were 
not significant. 
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Non-parametric post hoc tests with Wilcoxon signed-rank tests were administered to 
test if TYS’s naming accuracy was different across languages in conversational discourse. A 
Bonferroni correction was applied and all effects are reported significant at p < .0167. TYS 
scored significantly better in English than Mandarin (z = -3.05, p < .0167) during discourse 
production. No significant difference was found between Cantonese and English (z = -1.51, p 
= .132), or between Cantonese and Mandarin (z = -2.12, p = .034). 
Language Switching and Mixing 
Language switching and mixing in confrontation naming and discourse production are 
summarized in Table 6. Pairwise comparisons of the percentage of switched words between 
confrontation naming and discourse production in each language revealed significantly less 
prominent code switching in Cantonese oral confrontation naming as compared to Cantonese 
discourse production (p < .001). Statistical differences were not found in English (p = .44) or 
Mandarin (p = 1.00). Pairwise comparisons also showed that code switching from the target 
language to Cantonese was significantly frequent in English and Mandarin in confrontation 
naming and discourse production (ps < .01). However, in Cantonese confrontation naming 
and discourse production it was Mandarin words that were produced more often than English 
words. Although, significantly more prominent Mandarin words were found in Cantonese 
discourse production (p < .001), there was no significant difference observed in Cantonese 
confrontation naming (p = .549) (see Appendix G for TYS’s code switching). 
It was noteworthy that only a few instances of language switching and mixing were 
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found in confrontation naming and conversational discourse with the control. The significant 
difference in the amount of language switching and mixing between TYS and the control may 
indicate that TYS has pathological language switching and mixing. 
Table 6 
Pairwise Comparison of Code-switched Words (%) Across Naming Contexts 
Naming Context 
Target 
Language 
Code-switched words (%) 
Chi-Square Cantonese 
words 
English 
words 
Mandarin 
words 
Confrontation L1 — 3.56 6.72 0.82 
 L2 21.85 — 4.64 10.70* 
 L3 30.77 1.40 — 28.13** 
Discourse Production L1 — 1.07 30.97  28.13** 
 L2 26.93 —  5.65  13.36** 
 L3 30.89 0.52 —  28.13** 
Note. L1 = Cantonese, L2 = English, L3 = Mandarin. * p < .01. ** p < .001. 
Reliability Measures 
     Pearson’s correlation coefficients were used to assess the inter-rater reliability between 
two examiners in transcribing the language samples taken from discourse production. Effects 
are significant at p < .05. The transcriptions of the two examiners were significantly 
correlated in all the three discourse productions: Cantonese (r = .99, p < .05), English (r = .98, 
p < .05) and Mandarin (r = .99, p < .05). 
Discussion 
There was only partial support for the hypothesis that linguistically similar languages 
would show better recovery than linguistically different languages in a multilingual speaker. 
The pattern of recovery was not always closer for Cantonese and Mandarin than English as 
predicted and observed effects of language similarity were dependent on the task. 
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Statistical analysis found no significant differences in lexical retrieval for confrontation 
naming and discourse production in any language. A review of studies on word retrieval in 
aphasia found equivocal evidence on the effect of elicitation context on naming accuracy 
(Conroy et al., 2009). However it should be noted that these studies have methodological 
differences. Some studies compare confrontation naming with narration tasks (Pashek & 
Tompkins, 2002) whereas other investigators have compared picture naming with elicitation 
contexts such as picture description or conversation (Manning & Warrington, 1996; Wilshire 
& McCarthy, 2002). In addition to variation in methods of elicitation, most studies 
investigate overall level of naming performance across different elicitation contexts rather 
than compare the same set of items across different contexts. The item-based analysis 
adopted in this study comparing performance in naming the same words across two contexts 
provides a more rigorous method to compare lexical retrieval, albeit leading to null results. 
Although there was no significant difference in lexical retrieval between constrained 
and unconstrained naming contexts, contrasting patterns of lexical retrieval were observed in 
different languages and across different modalities. 
There was a dissociation between spoken and written confrontation naming whereby 
performance in Chinese and English showed the opposite pattern of lexical retrieval. Written 
confrontation naming was significantly better than oral confrontation naming in both 
Cantonese and Mandarin the two linguistically similar languages. However, the converse was 
observed in English. Taking a closer look at TYS’s naming performance in each modality, 
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oral naming was significantly better in English than Cantonese and Mandarin and Cantonese 
was in turn significantly better than Mandarin. Thus, contrary to the predictions described 
above, TYS was better at spoken naming in the second acquired language than the first 
acquired language even though the first acquired language was more dominant prior to and 
also following the TBI. By contrast, in written picture naming, Cantonese and Mandarin 
showed greater accuracy than English and there was no difference between Cantonese and 
Mandarin as would be expected according to the language similarity hypothesis. 
Such interactions between task modality, language status and naming ability are novel 
for a trilingual patient although such interactions are reported for bilingual speakers in several 
studies (see Dai et al., 2012; Weekes & Raman, 2008). Interactive activation models together 
with the phonological decay hypothesis proposed by Weekes and Raman (2008) have been 
put forward to explain the interactions between task and language in bilingual aphasia. 
However the novel dissociation patterns observed in the present study may not be easily 
explained by the models. 
In the present case, the results show clearly that a hypothesis of linguistically similar 
languages showing better recovery than linguistically different languages requires 
modification. It is not correct to assume linguistically similar languages are more likely to 
recover in multilingual aphasia at least when oral naming performance is considered. Clearly, 
the pattern of recovery in multilingual aphasia depends on many different factors including 
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the modality of retrieval, age of acquisition and language dominance as observed in bilingual 
speakers with aphasia. 
The traditional view in the cognitive neuropsychological approach to bilingual aphasia 
is to interpret differential impairment (e.g. opposite dissociation in English and Chinese) as 
evidence of multiple language-specific systems (Weekes & Raman, 2008). However, the 
pattern of impairment with both Cantonese and Mandarin showing better written naming than 
oral naming was observed in the linguistically similar languages which may suggest possible 
overlap between the two languages. According to the language similarity hypothesis, the 
linguistically similar languages e.g. Cantonese and Mandarin should demonstrate greater 
coincidental impairment and recovery than linguistically different languages e.g. Chinese and 
English since similar languages share neurological structure and function to a greater degree.  
TYS’s significantly lower written naming accuracy in English than in Chinese would 
signify a more severely impaired orthographic output lexicon for English written words in the 
cognitive neuropsychological approach (Nettleton & Lesser, 1991). On the other hand, the 
oral naming deficit in the phonological output lexicon was more prominent in both Chinese 
languages. Also, even though written naming accuracy was similar in Cantonese and 
Mandarin, Cantonese was significantly better than Mandarin in oral naming. The language 
similarity hypothesis could explain this phenomenon by the fact that the linguistic similarity 
between Cantonese and Mandarin is most pronounced in the orthographic system and less so 
in phonology. This finding lends support to the claim that linguistic distance is a significant 
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factor in predicting recovery in multilingual aphasia even though this variable interacts with 
other factors to affect the impairment and recovery of different language modalities in each 
language (Sasanuma & Park, 1995). It is thus not possible to reject the linguistic similarity 
hypothesis given the data presented here. 
Intralingual errors were significantly more prominent than interlingual errors in both 
Cantonese and English, but the reverse was observed in Mandarin and the interlingual errors 
were almost completely limited to naming in Mandarin. In Mandarin, significantly more 
interlingual errors resulted from the substitution of Cantonese words. Spreading activation 
theories (Collins & Loftus, 1975) may be used to account for the interlingual errors observed 
in Mandarin oral confrontation naming. In this model, word retrieval is assumed to arise in a 
lexical network that is composed of various nodes each classified into a conceptual system, 
semantic network and phonological network (Stadie et al., 1995). These target lexical nodes 
compete with semantically and/or phonologically related competitor nodes for production. 
Mandarin - which is the latest acquired and least frequently used language - may require 
higher activation for selection compared to native Cantonese. Therefore, Cantonese words 
reached activation threshold more easily than Mandarin words for TYS resulting in frequent 
Cantonese substitutions in oral picture naming.  
TYS demonstrated significantly more code switching and mixing in confrontation naming 
and conversational discourse than the control in all three languages and so can be considered to 
be a case of pathological language switching (Abutalebi et al., 2009). This is the first report of 
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this pattern in a multilingual speaker who uses different language families (Indo-European 
and Sino-Tibetan). The pattern of pathological switching has generated much interest in the 
field of cognitive neuroscience and evidence of frontal lobe pathology is consistent with the 
predicted brain lesions according to models of language switching (Abutalebi et al., 2009). 
Code switching and mixing mechanisms first suggested by Paradis (1993) are part of a 
behavior selection system involved in the frontal lobe system. Pathological language switching 
and mixing is likely to reflect a deficit in executive function that is also controlled by the frontal 
cortex (Heaton et al., 1993). The frontal lobe lesion demonstrated in the MRI is thus compatible 
with the observed difficulty in regulating language switching behaviors. Moreover, results from 
cognitive assessments revealed similar problems with executive function that extend to relatively 
nonverbal performance. In the Stroop color-word task, TYS performed significantly worse in 
the incongruent condition compared to the congruent condition and this may reflect impaired 
ability to inhibit the behavior of reading aloud a word during a color-naming task. TYS also 
performed significantly poorer than the control on the WCST, which is extensively used as a 
measure of executive and frontal lobe function. 
TYS’s pathological code switching and mixing can be attributed to impairment in 
executive control resulting from damage to the frontal lobe. Interestingly, code switching was 
significantly less prominent in Cantonese oral confrontation naming compared to Cantonese 
spontaneous connected speech. Studies show that code switching can vary depending on the 
amount of stress in the environment (Javier & Marcos, 1989). The increased demand for 
linguistic, cognitive and pragmatic skills in connected speech as compared to confrontation 
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naming may pose more stress on TYS resulting in worsening ability in regulating her code 
switching behaviors leading to more frequent code switching in discourse production. 
Although the present results are novel and they reveal important new information about 
the cognitive neuroscience of language processing, there are several limitations to this study. 
Some writers claim that increased code switching is observed in aphasia as a compensatory 
strategy for overcoming word retrieval difficulties (Ijalba, Obler, & Chencappa, 2004; Paradis, 
2008). Therefore, TYS’s code switching could be subjected to further investigation by 
comparing the patterns of code switching with aphasic and normal counterparts both 
quantitatively and qualitatively in order to discriminate it from normal code switching 
behavior observed among educated Chinese Hong Kong people. It is also worth investigating 
and controlling the effect of extraneous variables such as the age of acquisition, imageability, 
familiarity, frequency and cognateness of the test stimuli on multilingual lexical retrieval in 
order to obtain a stronger claim on the dissociations observed (Paradis, 2001). The inclusion 
of cognate words that are phonemically similar among the three languages in confrontation 
naming tasks together with TYS’s frequent phonemic paraphasia complicated categorization 
of naming responses. Lexical borrowing from English through transliteration is common in 
Chinese language users (Li & Lee, 2004). For example, ―guitar‖ is translated to ―結他‖ (git3 
taa1) in Cantonese and ―吉他‖ (jita) in Mandarin. Therefore, all responses should be more 
objectively scored using average ratings from several raters before theoretical implications 
can be drawn from the results. 
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In conclusion, this study documents dissociations in oral and written naming showing 
different patterns of impairment across different languages learned by a multilingual speaker 
who has aphasia. Although linguistically similar languages (Cantonese and Mandarin) 
demonstrated similar impairment and recovery as predicted and linguistically dissimilar 
languages (English and Chinese) impaired and recovered differentially in accordance with 
Paradis (1993), the linguisitc similarity hypothesis cannot explain the different pattern of 
results across tasks and why task demands influence the effects of linguistic similarity. The 
differential patterns of switching errors across languages are also not easily explained by the 
hypothesis. Despite similarity in confrontation naming and spontaneous speech, the code 
switching and mixing patterns varied across elicitation contexts and languages. 
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Appendix A Performance of TYS and the Control in Part B of BAT 
Section (Part B) 
Item 
number 
Max. 
score 
Score 
TYS  Control 
L1 L2 L3  L1 L2 L3 
Spontaneous speech 18–22 20 9 45% 9 45% 9 45%  20 100% 20 100% 20 100% 
Verbal comprehension 
        
       
(i) Pointing 23–32 10 10 100% 5 50% 9 90%  10 100% 10 100% 10 100% 
(ii) Simple and semi-complex commands 33–42 10 3 30% 2 20% 4 40%  10 100% 10 100% 10 100% 
(iii) Complex commands 43–47 20 1 5% 0 0% 1 5%  20 100% 18 90% 20 100% 
(iv) Verbal auditory comprehension 48–65 18 15 83% 6 33% 7 39%  17 94% 14 78% 17 94% 
(v) Syntactic comprehension 66–152 87 35 40% 44 51% 46 53%  82 94% 82 94% 80 92% 
Semantic categories 153–157 5 1 20% 2 40% 3 60%  5 100% 5 100% 5 100% 
Synonyms 158–162 5 0 0% 1 20% 1 20%  4 80% 5 100% 5 100% 
Antonyms 163–172 10 1 10% 1 10% 2 20%  9 90% 9 90% 10 100% 
Grammaticality judgement 173–182 10 7 70% 4 40% 3 30%  9 90% 8 80% 9 90% 
Semantic acceptability 183–192 10 9 90% 5 50% 7 70%  10 100% 10 100% 10 100% 
Repetition 
        
       
(i) Words 193–252 20 13 65% 17 85% 13 65%  20 100% 19 95% 20 100% 
(ii) Non-sense words  193–252 10 5 50% 6 60% 8 80%  10 100% 10 100% 10 100% 
(iii) Sentences 253–259 7 0 0% 0 0% 0 0%  7 100% 7 100% 7 100% 
Lexical decision 
        
       
(i) Words   193–252 20 18 90% 15 75% 19 95%  20 100% 20 100% 20 100% 
(ii) Non-sense words 193–252 10 7 70% 9 90% 4 40%  8 80% 7 70% 10 100% 
Series   260–262 3 1 33% 0 0% 0 0%  2 67% 3 100% 2 67% 
Verbal fluency (phonological)  263–268 3 0 0% 0 0% 0 0%  0 0% 2 67% 0 0% 
Naming  269–288 20 3 15% 11 55% 2 10%  20 100% 20 100% 20 100% 
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Sentence construction 
        
       
(i) Response obtained   289–313 5 5 100% 5 100% 5 100%  5 100% 5 100% 5 100% 
(ii) Correct sentence  289–313 5 0 0% 0 0% 0 0%  5 100% 5 100% 5 100% 
(iii) Sentence make sense  289–313 5 0 0% 0 0% 0 0%  5 100% 4 80% 5 100% 
(iv) Number of stimulus words used  289–313 16 4 25% 3 19% 2 13%  16 100% 16 100% 16 100% 
(v) Total number of words 289–313 — 48 — 36 — 26 —  42 — 33 — 38 — 
Semantic opposites  314–323 10 4 40% 0 0% 1 10%  10 100% 10 100% 10 100% 
Derivational morphology 324–333 10 4 40% 0 0% 4 40%  10 100% 9 90% 10 100% 
Use of classifiers (Chinese)/ 
Morphological opposites (English) 
334–343 10 2 20% 1 10% 0 0%  10 100% 7 70% 10 100% 
Description  344–346 6 4 67% 4 67% 4 67%  6 100% 6 100% 6 100% 
Mental arithmetic  347–361 15 2 13% 2 13% 2 13%  15 100% 14 93% 15 100% 
Listening comprehension   362–366 5 1 20% 0 0% 0 0%  4 80% 5 100% 4 80% 
Reading 
        
       
(i) Words   367–376 10 6 60% 10 100% 0 0%  10 100% 10 100% 10 100% 
(ii) Sentences   377–386 10 1 10% 6 60% 0 0%  10 100% 10 100% 10 100% 
(iii) Paragraph   387–392 6 1 17% 3 50% 1 17%  6 100% 5 83% 6 100% 
Copying   393–397 5 4 80% 5 100% 4 80%  4 80% 5 100% 5 100% 
Dictation 
        
       
(i) Words   398–402 5 2 40% 0 0% 1 20%  5 100% 5 100% 5 100% 
(ii) Sentences  403–407 5 0 0% 0 0% 0 0%  5 100% 5 100% 5 100% 
Reading comprehension 
        
       
(i) Words   408–417 10 8 80% 9 90% 9 90%  10 100% 10 100% 10 100% 
(ii) Sentences   418–427 10 7 70% 6 60% 8 80%  9 90% 10 100% 9 90% 
Writing — — — — — — — —  — — — — — — 
Note. L1 = Cantonese, L2 = English, L3 = Mandarin. 
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Appendix B Performance of TYS and the Control in Part C of BAT 
Section (Part C) 
Item 
number 
Max. 
score 
Score 
TYS  Control 
L1L2 L2L1 L3L2 L2L3 L3L1 L1L3  L1L2 L2L1 L3L2 L2L3 L3L1 L1L3 
Word 
recognition 
428–437  5 5 100% 5 100% 5 100% 5 100% 5 100% 5 100%   5 100% 5 100% 5 100% 5 100% 5 100% 5 100% 
Word translation 
(verbal) 
438–457 10 5 50% 2 20% 5 50% 0 0% 0 0% 0 0%  10 100% 10 100% 9 90% 8 80% 10 100% 8 80% 
Word translation 
(written) 
438–457 10 — — — — — — — — 7 70% 2 20%  — — — — — — — — 10 100% 10 100% 
Translation of 
sentences 
458–481 18 0 0% 0 0% 0 0% 0 0% 0 0% 0 0%  14 78% 16 89% 15 83% 16 89% 17 94% 18 100% 
Grammaticality 
judgments   
L1 L2 L3 L2 L3 L1  L1 L2 L3 L2 L3 L1 
(i) Judgment 482–513  8 6 75%  3 38% 4 50%  2 25%  5 63%  5 63%   8 100%  3 38%  8 100%  7 88% 7 88% 6 75% 
(ii) Correction 482–513 — 0/4 0% 0/3 0% 0/4 0% 0/4 0% 0/5 0% 0/5 0%  6/6 100% 2/3 67% 5/6 83% 4/5 80% 5/5 100% 5/6 83% 
Note. L1 = Cantonese, L2 = English, L3 = Mandarin. 
  
 38 
 
Appendix C Stimuli Used in Confrontation Naming  
(adopted from Snodgrass & Vanderwart, 1980) 
No. English Cantonese Mandarin No. English Cantonese Mandarin 
1* piano 鋼琴 鋼琴 44* bus  巴士 巴士 
2 arm 手臂 手臂 45 turtle  烏龜 烏龜 
3* jacket 褸 外套 46 grapes 提子 葡萄 
4* hammer 鎚仔 鎚子 47 leopard 豹 豹子 
5 snake  蛇 蛇 48 foot  腳 腳 
6* necklace 頸鍊 項鍊 49* needle  針 針 
7 ear 耳仔 耳朵 50* ant 螞蟻 螞蟻 
8 giraffe  長頸鹿 長頸鹿 51 watch 手錶 手錶 
9* shirt 裇衫 襯衫 52 cap 鴨嘴帽 鴨舌帽 
10 yacht   帆船 帆船 53 harp 豎琴 豎琴 
11 hand  手 手 54 lion  獅子 獅子 
12 grasshopper 草蜢 蚱蜢 55* roller blade  滾軸溜冰鞋 滾軸溜冰鞋 
13 peach 桃 桃子 56 shoe 鞋 鞋子 
14 sock 襪 襪子 57 lemon 檸檬 檸檬 
15* pram 嬰兒車 嬰兒車 58 screwdriver 螺絲批 螺絲起子 
16 mitten 手套 手套 59* monkey 馬騮 猴子 
17* violin 小提琴 小提琴 60* drum 鼓 鼓 
18 goat 山羊 山羊 61 pliers  鉗 鉗子 
19 sweater 冷衫 毛衣 62* airplane 飛機 飛機 
20 pineapple 菠蘿 菠蘿 63 bow 蝴蝶結 蝴蝶結 
21 chisel 鑿 鑿子 64 mouse  老鼠 老鼠 
22 bicycle  單車 自行車 65* orange  橙 橙子 
23 skirt 裙 裙子 66* toe 腳趾 腳趾 
24 leg 腳 腿 67 spider  蜘蛛 蜘蛛 
25* apple  蘋果 蘋果 68* flute 長笛 長笛 
26 helicopter  直升機 直升機 69 camel 駱駝 駱駝 
27 tie 呔 領帶 70 boots 靴 靴子 
28 accordion 手風琴 手風琴 71* nail file 指甲銼 指甲銼 
29* butterfly  蝴蝶 蝴蝶 72 coat 大褸 大衣 
30* trousers  褲 褲子 73 cart 手推車 手拉車 
31 pear 梨 梨子 74* dress 連身裙 連衣裙 
32 kangaroo 袋鼠 袋鼠 75 French horn 法國號 圓號 
33* finger 手指 手指 76 saw 鋸 鋸 
34* umbrella 遮 雨傘 77 record player 留聲機 電唱機 
35 caterpillar 毛蟲 毛蟲 78 scissors  較剪 剪刀 
36 motorcycle 電單車 摩托車 79 banana  香蕉 香蕉 
37 cherry 車厘子 櫻桃 80 bear 熊 熊 
38 spanner  士巴拿 扳手 81 axe 斧頭 斧頭 
39 fly 烏蠅 蒼蠅 82* hat 帽 帽子 
40 vest 背心 背心 83 purse 銀包 錢包 
41* eye  眼 眼睛 84 beetle 甲蟲 甲蟲 
42* mouth 嘴 嘴巴 85* nose 鼻 鼻子 
43* guitar  結他 吉他     
Note. *Common items attempted by TYS and the control in both confrontation naming and 
discourse production. 
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Appendix D Conversation Topics Used in Discourse Production 
No. English Chinese No. English Chinese 
1 Musical 
instruments 
樂器 10 Equipment for 
transporting goods 
搬運貨物的工具 
2 Animals 動物 11 Baby products 嬰兒用品 
3 Insects 昆蟲 12 Bags 袋 
4 Fruits 水果 13 Jewelry 首飾 
5 Body parts 身體部位 14 Rain gear 雨具 
6 Maintenance tools 裝修工具 15 Time-recording 
equipment 
計時工具 
7 Clothes 衣物 16 Manicure tools 修甲工具 
8 Vehicles 交通工具 17 Sewing tools 縫紉工具 
9 Roller skating 
equipment 
滾軸溜冰裝備 18 Music players 播放音樂的機器 
 
 
Appendix E Instruction for Discourse Production 
Listed below are examples of instruction for three of the conversational topics: 
Topic English instruction Chinese instruction 
Animals 
動物 
Please describe the features/ 
appearance/ habitual behavior of 
different animals. 
請描述不同動物的特點/外貌/習性。 
 E.g. Rabbit is a mammal. It has long 
ears and likes eating carrots. 
例子︰兔子是哺乳類動物，有長耳
朵，喜歡吃胡蘿蔔。 
Fruits 
水果 
Please describe the taste/ smell/ color/ 
shape/ size/ nutritional value of 
different fruits. 
請描述不同水果的味道/氣味/顏色/
形狀/大小/營養。 
 E.g. Strawberry is a kind of fruit which 
is appreciated for its characteristic 
aroma, bright red color, juicy texture, 
and sweetness. It is an excellent source 
of vitamin C and it helps digestion. 
例子︰士多啤梨/草莓是一種水果，
它擁有獨特的芳香，鮮紅的顏色，多
汁且甜，含豐富維他命 C，有助消化。 
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Appendix F TYS’s Responses in Confrontation Naming 
(adopted from Stadie et al., 1995) 
Categories Target items TYS’s responses 
Correct (i) immediately correct — — 
(ii) with semantic approach ant (E) Flies, ant (E) 
(iii) with phonemic approach butterfly (E) 
龜 (C) 
[ˋbʌtə ͵fei], butterfly (E) 
歪…彎…龜 (C) 
(iv) with translation approach banana (E) 香蕉 (C), banana (E) 
(v) with other approach watch (E) 
帽 (C) 
(point to wrist), watch (E) 
(gesturing), 帽 (C) 
Intralingual 
errors 
(i) phonemic paraphasia hammer (E) 
菠蘿 (C) 
飛機 (M) 
[homɚ] 
波駝 (C) 
[fei gi] 
(ii) semantic paraphasia necklace (E) 
鑿 (C) 
豹 (M) 
pearl (E) 
鏟 (C) 
虎子 (M) 
(iii) verbal paraphasia umbrella (E) sucker aeroplane (E) 
(iv) circumlocution 直升機 (C) 識飛 (C) 
Interlingual 
errors 
(i) approach via non-target language 
(Cantonese) 
mouse (E) 
蛇 (M) 
黑色 (C) 
蛇 (C) 
(ii) approach via non-target language 
  (English) 
車厘子 (C) 
梨子 (M) 
strawberry, cherry (E) 
pear (E) 
(iii) approach via non-target language 
 (Mandarin) 
— — 
Other errors (i) no response, ―I don't know‖ — — 
(ii) visual error 甲蟲 (C) 蟑螂 (C) 
(iii) jargon, neologism 手指 (M) [dɪksɪk] 
(iv) non-classifiable — — 
Note. C = Cantonese, E = English, M = Mandarin. 
Appendix G TYS’s Language Switching and Mixing in Discourse Production 
Topic 
Target 
language 
TYS’s discourse production 
Fruits L1 XXX…但是…在中國…澳洲…澳洲… XXX…好…XXX… 很
小很小的…但係好甜…好甜 
 English 
Translation 
[ XXX… but… in China… Australia… Australia… XXX…very… 
XXX…very small very small…but very sweet…very sweet] 
Animals L2 係喇… XXX… 好… XXX… 河馬… XXX… XXX… 好… 
light… 架… 好大… XXX 
 English 
Translation 
[yes… XXX… very… XXX… hippo…XXX… XXX… very… 
light… (Cantonese final particle)…very big… XXX] 
Clothes L3 你… XXX… XXX… 內呢… 內內衣… 外衣 
 English 
Translation 
[you… XXX… XXX… inside (Cantonese final particle)… under 
underwear…outer garment] 
Note. L1 = Cantonese, L2 = English, L3 = Mandarin. ―XXX‖ = neologism of various length. 
―   ‖ Cantonese words. ―   ‖ Mandarin words. 
